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Introduction

The three ecoﬁometric models which form the basis of this study were
developed by the Division of Research and Statistics, State Budget and Control
Board, under a Coastal Energy Impact Program (CE[P) grant administered by the
Coasté] Council., It is hoped that the study will provide guidance to planners

and administrators who must prepare for the future development of the coastal

zone,

The preparation of this report was financed in part by a grant from
the Department of Commerce. . (Contract Number NA-09-AA-D, CZ0 25-A.)
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1. PURPOSE

In the Coastal Zone Management Act of 1977, the General Assembly declared
that the basic state pclicy with regard to the coastal zone is:

.“to protect the quality of the coastal environment and to promote the

economic and social improvement of the coastal zone and of all the

people of the State."

In keeping with this policy, the first goal of the South Carofina Coastal Council is:

""Development of a management program that will achieve a rational

balance between econowicjdevelopment and environmental»?onseTvation

of ‘natural Tesources in 'the coastal zone of South Carolina."

One of the Coastal Council's objectives is to develop a ''comprehensive data
base to aid in making rational decisions.” To this end, the staff has worked
closely with the Division of Research and Statistics of the State Budget and Confrol
Board to acquire information regarding the effects of development on some economic
and sociological aspects of the coastal zone. They were aided in this effort by
a grant from the Coastal Enefgy Impact Program, which was designed to ''assist State
and local communities as they expérience the onshore and offshore impacts of coastal
energy testing and to encourage them to cope with the impacts in a manner consistent
with the State's developing coastal management program.“2

Energy has become, and undoubtedly will remain, one of the principle factors
affecting régional development. For that reason, it is vital to know not only the
impact that energy developments will have on the coastal zone, but also the impact
that coastal zone development will have on regional energy demands. - With that in
mind, econometric models have been developed for each of the three planning districts
in the coastal zone. The purpose of these‘models is twofold: they forecast levels

of economic activity within each planning district and can be used to assess the

impact of development of various kinds. In other words, the econometric models

‘S. C. Coastal Zone Management Program, Goals and Objectives, 1979.

25. C. Intrastate Allocation Process, Coastal Energy Impact Program, April,
1979, p. 2.




supply both a baseline forecast and, more importantly, a measure of how this
. forecast will change if new development occurs.  Thus, the models can be used to

forecast the effects of an energy-related development (such as an oil refinery)
on various employmént sectors in the area, and at the same time, projected growth
fn various employment sectors can be used in conjunction with other sources of

'informatidn to estimate future energy needs. |In either case, the results of the
study will enable the Coastal Council to evaluate possible sites for energy develop-
ments in a more rational fashion.

The effects of development on-regional infrastructure tan-also be estimated
using the econometric model. Population projections generated by the econometric
mode]l can be used to estimate- the addifional demands for public expenditures such
as number of schools, number of law enforcement and fire-fighting personnel, etc.,

necessitated by new development.

' {1. STUDY DESIGN

Regional growth resulting from new developments can be disaggregated into
three compeonents: direct, indirect, and induced effects of development.3 Direct
effects are those arising from industry itself--500 new employees in a chemical
manufacturing plant, for example. Indirect effects are those caused by the demand
for goods and services created by those 500 employees and their families. Induced
effects arevcaused by respbnses to the needs of the industry itself, as is the case
when a chemical manufacturing plant attracts.a scientific equipment company. Both
indirect and induced effects generate additional demands in other sectors of the
economy, thereby creating even more jobs and additional cash flow. If cultural or

leisure activities are developed, or if the area's infrastructure is significantly

3Because regional growth analysis is a relatively new field of study, the
terminology used tends to be confusing. Therefore, if the terms used herein are’
‘ . not consistent with those found elsewhere, please be patient.



ihproved, new industries may find the 10cati§n more attractive, increasing economic
activity still more. Thus, it can be seen that regional growth feeds upon itself,
and that growtﬁ in one_éector of the economy will generate attendant growth in other
sectors. It is this principle which makes impact analysis worthwhile; the direct
effects of development are self-evident, but the indirect effects are less obvious,

and their prediction is alded by a model of some sort.

Model Choice:

There are three commonly accepted models of regional analysis: economic base,
inﬁut-output, and econometric. Economic base models rely on the theory that a local
économy can be divided into two producing sectors: One producing goods for sale
outside the region (basic sector) and one producing goods for sale within the region
(nonbasic, or service sector). It is a quick and relatively inexpensive method of
‘analysis, but one which is quite Iimited.u The sécond method, input-output analysis,
is far more elaborate than the economic base model. It relies on the theory that
all sectors of‘the economy are interdependent, and consequently allows for the
detailed mapping of multiplier effect throughout the entire local economy. The
principal drawbacks of the method are the time and resources required to complete it
and the fact that once it is completed, the model is tied to the assumptions regard-
ing technology and relative prices prevailing at -the time. The eccnometric approach
falls somewhere between the other two, both with regard to the time and resources
necessary to develop it, and to the depth of analysis it yields. An additional
advantage of econometric models is the fact that they are not tied to any one theory,
‘but rely instead on observed relationships among sets of data. Because they are
empirically, rather than theoretically based, the econometric models are more

responsive to changing conditions.5

4

Glickman, Norman J., Econometric Analysis of Regional Systems; Explarations
in Model Building and Policy Analysis, Academic Press, New York, 1977.. See pp. 20-27.

5
Ibid., pp. 38-39.



Econometric techniques rely on least squares regression analysis to determine
relationships between two or more variables. The outcome of least squares analysis
is an equation in which the left hand variable (the dependent variable, or the one
to be explained) is equal to the right hand variables (indepandent‘or explanatory
variable) multiplied by some coefficient plus a constant plus some residual error.

If values for the independent variables are known, values for the dependent variable
can be determined, based on the relationship between the two as estimated by least
squares regression analysis.

Econometric -approaches to regional analysis are not without problems. They
offer a relatively simplistic explanation of regional phenomena and rely on regional
data which have a number of limitations. The necessary time series data are often
incomplete or available for only a few years. Regional data are also generally
available only on an annual basis, resuiting in fewer observations. (A larger number
of data points would enable us to estimate with greater‘confidence.) Econometric
models generaily treat regions as discreet and closed, thereby ignoring ‘'leakage'
and interrelationships across county planning district or state borders. Conclusions
drawn from the model are tied not only to relationships which have existed in the
past (and may not hold true into the future), but to national models as well (see
Glickman for a more complete discussion). This last point is both detrimental aﬁd
advantageous to regional analysis: it may result in erroneous comparisons, yet the
regional economy does not operate in a vacuum and responds to many of the same factors
as the state and national economies. Of course, the accuracy of the national model

used is also a factor which must be considered.6

Geographic Boundaries:

As noted above, this project utilizes models for each of the three planning

districts which fall (completely or partially) within the State's coastal zone.

6Ascher, William, Forecasting: An Appraisal for Policy Makers and Planners,
Johns Hopkins University Press, Baltimore, 1978, pp. 65-92.
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Section 3(B) of the South Carolina Coastal Management Act of 1977 defines the

. coastal zone as:

'all coastal waters and submerged lands seaward to the
State's jurisdictional limits and all lands and waters

in the counties of the State which contain any one or
more of the critical areas. These counties are Beaufort,
Berkeley, Charlesten, Colleton, Dorchester, Horry, Jasper,
and Georgetown.'' '

Because the models -employed Here include entire planning districts, Williamsburg
and Hampton counties are a part of the study without being a part of the coastal
zone.

.Fhere‘afe'severai Teasons for Tarrying out ‘the analysis on the basis of
planning districts rather than separate coastal counties or the coastal zone as
a whole. In the first place, economic activity often transcends legal and geo-
graphical boundaries. While the coastal zone boundary was designated on the basis
of natural features, planning district boundaries were determined primarily on

‘ the basis of social, economic, and commercial factors. Thus, a new development
in Georgetown County would be as likely to affect Williamsburg County as Hofry.
The effects of development may vary for each county in the planning district. A
plant located in one county may impose certain infrastructure costs on that county,
in the form of additional demands on water and sewage treatment facilities, for
example, while many of its employees may live in a neighboring county. The second
county must absorb the increased costs for schools, fire protection and other
services demanded by residents. Both counties may share the indireét benefits
brought on by increased demands for goods and services. Therefore, aggregation
of economic information to the planning district level is necessary in order to
capture more of the effects produced by a new industrial or energy-related
development.

A second reason for aggregating counties into planning districts is that the

;}’ Division of Research and Statistics is compiling similar econometric models for



each of the State's ten planning districts. Making the coastal zone models
compatible with those for ﬁhe rest of the state enables one to make useful
comparisons between the various regions of the state. Local and regional growth
will be constrained by the total growth.predicted for the state; no one area of
~ the state will show unreasonably depressed or inflated growth patterns, since all
will be formulated on the same basis. Such a design also enables each planning
district to serve as a check on tﬁe others since the cumulative growth totals for
all the planning districts will not excéed those of the state. (More will be said
about this in the 5ection dealing with the accuracy of the models.)

Finally, aggregation of county data into planning districts is desirable
from a statistical point of view. Forgcasfing generally becomes more accurate as
the number of observations and size of the region studied increases. Thus, as
we increase the observations by merging county data into planning districts, we increase
the reliability of our forecasts; a tradeoff must be made between a relatively high
degree of detail and a low degree of accuracy and less detail with greater confidence

in the results.

Unit of Measurement:

Employment, rather than regional output or personal income, was chosen as
the measure of impact for this study. Employment data are generally more useful
for planners than overall output because employment is a more reliable indic;tor
of total population change. Technological change may enable an industry to greatly
increase its output‘while at the same time decreasing its number of employees. |If
changes in output were used as a measure of impact, these technological changes
might go unnoticed by planners and lead to an inflated estimate of the number of
people migrating into an area. Changes in population are vital to regional planners,
since most costs (and a relatively large proportion of revenues) at the local
level are a function of population rather than total economic activity. (For

example, as the number of residents increases, the number of policemen needed to

6



serve them will increase. We would expect this increase to be the same regardless
of the residents' income.

Employment data are generally easier to obtain than regional output data. This
is especially true in the area of impact analysis, since a firm may not be able to
accurately estimate its output, but should have a fairly good idea of its employment

needs before its plant is even built.

Assumptions:

A number of assumptions have, qf necessity, been made in the course of develop-
ing the models. One of the most troubliesome is the inability of the models to allow
for changes in income or cash outflow across planning district or state lines. |In
other words, the models assume that all economic and demographic effects of develop-
ment will be distributed as they were in the years preceding the forecast period. In
many cases, of course, residents of one planning district may be able to afford to
travel to new areas in order to shop. This is particularly true in those areas of
Planning District 10 which are close enough to Savannah to permit ''shopping across
state lines," particularly for luxury items. Many employees of_one district may reside
in newly developed suburbs located in another planning district or state, making the
problem still more complex, since some level of service will have to be provided for
these individuals in two different counties.

Another assumption made in the course of model-building is that relationships
between sectors of the economy which were found in the early to mid-seventies will
hold true into the nineties. The models assume ﬁhat conditions will remain the same,
and that no major perturbations will occur. Unfortunately, we have no way of knowing
how relationships have changed (or will change between now and 1990), or even the
direction of change. In fact, we do not know with any degree of certainty that the
relationships will change.

»Reliance upon state and national ecohomic models forces us to accept another

set of assumptions--those forecasts which are generated by the larger models.



For example, the national forecast which was used as the basis of the state and

local forecasts used here projects growth in the Gross National Product (GNP) to
average approximately 5.8% from 1980 to f990, general inflation to average approxi-
mately 6.9%, and the unemployment rate to decline from 7.2% in 1980 to 5.6% by 1985

and to 5.4% by 1990. DOuring this period, the U. S. economy is assumed to be relatively
stable, and to be approaﬁhing growth trends which converge on its potential long-

term rate of growth.7

111. METHODOLOGY

The effects of possible industrial or energy-related developments on the
various regions of the coastal zone are estimated using an econometric model devel-
oped for each of the planning districts. The models are satellite models of the
South Carolina Operations Planning and Evaluation model (SCOPE 11), although less
detail is found in the satellite models due to data limitaticns. The planning districts
included in the analysis are Planning District 8: Waccamaw (Georgetown, Horry,
and Williamsburg counties); Planning District 9: BCD (Berkeley, Charleston, and
Dorchester counties); and Planning District 10: Lowcountry (Beaufort, Colleton,
Hampton, and Jasper counties). As noted earlier, Williamsburg and Hampton coupties

are not a part of the coastal zone.

SCOPE || Model: -

The South Carolina Operations Planning and Evaluation 11 (SCOPE I1) Model

is designed to forecast the performance of the major economic sectors in South
Carolina. The forecasting models, a state model and a tax model, are maintained
in a computer time-sharing arrangement with Data Resources, Incorporated (DRI},
a Lexington, Massachusetts; firm, which is a leading consultant in the area of

state forecasting models in the country,

7

Data Resources, Incorporated, June, 1979. National Forecast.



Data Resources supplies a forecast of the national market cdnditions which basi-

cally determine the level of activity for the manufacturing sector of the economy

in the Sta;e. The level of nonmanufacturing activity in the economy is essentially
‘determined by demands originating within the state. By estimating the level of personal
income and combinfng fhis with demands in the manufacturing sector, the level of
activity in the nonmanufacturing sector can be modeled. -Hence, the interaction

between the state and the national economies determines the level of manufacturing
activity in the state and this interaction among sectors within the State determines
the level of nonmanufacturing activity.

The SCOPE 1l Model disaggregates the economy of South Carolina to a degree
that enables manufacturing and manufacturing demands to be determined more accurately.
This is essential since the economy of South Carolina, especially the manufacturing
economy, is significantly different in composition from the national economy. By
estimating the nondurable and durable sectors separately, the model can forecast a
more precise picture of the South Cafolina economy. The forecasted levels of state
economic activity are then used to estimate General Fund Revenues in the State.

The SCOPE 1| Model consists of 89 interdependent equations--46 behavioral
equations and 43 identities. The model forecasts employment in the principal sectors
of South Carolina's economy including the 2-digit SIC manufacturing industries
personal income disaggregated into its components, population broken down by age
and vital statistics, and several other major economic indicators in the state.

These include prices, wages, deposits in savings and loans,.a manufacturing pro-

8

duction index, value of residential construction and retail sales.

Planning District Models:

Each of the planning district submodels is simultaneous and contains eight
equations and one identity. The planning district models are less dis-
aggregated than the SCOPE || model due to data limitations. In addition, data are

recorded on an annual basis, rather than a quarterly basis. The planning district

8Cindy Stribling, Division of Research and Statistics, !n-house publication,
Snrina 1Q7a : o]



models disaggregate employment into Manufacturing; Contracf Construction; Finance,
Insurance, Real Estate; Transportation, Communication, and Pubiic Utilities;
Service; Government; and Trade. In addition, a value for all nonagricultural
employment is obtained by adding the values for all the employment sectors.
Population and (real) personal income are also included. The results of the
modéling activity are a series of forecasts for the years 1978 to 1990. There

is a Baseline forecast showing the levels of economic activity which may be ex-
pected if no new industries or energy-related facilities are built in the coastal
zone, and a series of impact forecasts which show what ;hanges‘may‘he,expg;;ed

(in employment patterns) if new development occurs in the coastal zone.

Impact Assessment Methodology:

Impact forecasts were generated by increasing the number of employees in the
appropriate sector for a given scenario. The model was then used to generate a
new set of forecasts, which providg estimates of the additional effects arising
from that developmeﬁt scenario.

For the baseline forecast, no impact values were added. To measure impacts,
‘the anticipated level of employment, beginning with a low number in the year the
plant construction was completed and increasing gradually until the total projected
employment needs were reflected in the variable. In all cases, an increase in
construction employment would precede employment in the sector under consideration.
in all cases, hypothetical construction was completed within three years and the
construction impact variable was returned to zero.

Impact variables for all sectors are as follows:

MFG

Manufacturing

CONSTRUCT |ON

Contract construction

Transportation, Communication and Public
Utilities

UTILITY

Trade TRADE

10



]

Finance, Insurance and Real Estate FINANCE

Service = SERVICE
Government (Federal, State, and Local) = GOVERNMENT
Population . _ = POP

(Real) Personal Income = INCOME

As an example, suppose that an ail refinery (defined as a manufacturing plant)
is proposed for the coastal zone. Refinery construction will require 1,000 people
during peak periods. Construction is to begin in_1980 and will take approximately
3 years. During the last year of comstruction work, some production employees will
be hired, with full operating employment leveling off at 300 by 1984. Values for

‘the two impact variables of concern will be as follows:

MFG CONSTRUCTION
1978 0 _ 0
1979 0 0
1980 0 500
1981 0 1,000
1982 100 300
1983 300 0
1984 300 0
1985 300 0
1986 300 ' 0
1986 - 300 0
1987 300 0
1988 300 0
1989 300 0
1990 300 0

1



These values will be added to the forecasts for the proper years. In addition,
because the model is simultaneous, indirect effects in various sectors will be
reflected in the final forecasts. Thérefore, even though the impact constants
for all other sectors remain 0, there will be some increase in employment and
income in -other areas of the economy. |

The impact on each sector may be determined by subtracting the level of employ-
ment in the Baseline forecast from the respective level in the impact forecast for
any given year. For example, in Table 2, Appendix A,_300 manufacturing employees
have been added to Planning District 8. The impact of this addition on the service

'sector in 1990 can be determined by subtracting 22.17 (Baseline employment, Table A-1)
from 22.20 (impact employment, Table A-2). The additional! manufacturing employees
will generate a need for 30 ﬁew service employees.

The total nonagricultural employment impact may be determined by subtracting
Baseline from impact values in each of the emplo?ment sectors and summing them. A
general multiplier may then be generated by dividing the total .(nonagricultural)
employment impact by the initial direct employment, in tHis case 300. The resulting
multipliér is 1.97. (See Table 31, Appendix A.) A simple formula for generating
employment multipliers is:

Change in total employment

Multiplier =
Change in direct employment

Infrastructure Methodology:

Like many of thé other terms used in fegfona] growth analysis, “infrastructuré'
Is a word which means different things to different people. As used here, it will
represent structﬁres which provide services of one sort or another. In almost all
cases, the term will refer to those structures or organizations which provide public
services at the local level, such as fire and police departments, schools, and so on.
Exceptions are ''physicians' and "'hospital beds,'' which were included in the analysis

12



even though the services they provide are not generally considered "public.!
Infrastructure needs were determined from historical data. When available,

time series data.were used; however, several of the infrastructure equations are

based on data for only one year. (The years considered are noted in the text.)

Because of sevére data limitations, the effects of development on area infrastructure

were not determined by modeling, but were estimated by simple ratios instead.

Fach estimation is based on a ratio of the amount of service provided to the size

of the population served. (ln other words, three policemen may be required for
every 1,000 new residents of a county.) In some cases, only one ratio is given for
an entire planning district. However, when data at the county level were available,
a separate ratio was developed for each county, as well as for the planning district
as a whole. While county ratios cannot be used directly with the model (since
population data generated by the model is not disaggregated to the county level),
they can be used to give planners a more accurate idea of trends in individual
counties. The estimate obtained using planning district daté can be modified
depending upon whether the planning district average is higher or lower than the

figure for the specific county under study.

Assessing the Accuracy of the Models:

The regression equations used fn each of the models were selected from a
number of possible equations on the bésis.of various statistical indicators.
The statistic to which the most weight was attached was the R2 value, which
measures the amount of change in the left hand (dependent) variable which can be
explained by changes in the right hand (independent, or explanatory) variable.
If the R2 is equal to 1.0, all of the variance in the dependent variablé can be
explained by variance in the independent variable. Summary of the R2 vaiues for

each of the planning districts follows:

9See McLagan, Donald L., A Non-Econometrician's Guide to Econometrics,
Business Economics, May, 1973, pp. 38-45, for further information.

13



Planning District 8: 81.8% of the R2 values were .95

100% of the R“values were .90
Planning District 9: 63.6% of the Rg values were .95
81.8% of the R2 values were .90
90.9% of the RZ values were .80
100. % of the R” values were .60
Planning District 10: 45.5% of the Ri values were .90
81.8% of the R2 values were .85
100% of the R™ values were .65

Another important factor used to select the ''best'' equations was a comparison
between the actual historical values for the dependent variable and the "calculated"
values, or those values which would have been predicted had the equation been used
to estimate historical values. |In particular, if an equation is sensitive to
changes in trends, there is a reascnable chance that it will perform well in the
future.

Table 111-1 beiow, compares the average percent error for the years 1970-1977 for
each dependent variable in the three planning districts. As can be seen, some

equations are significantly better predictors than others.

Table 111=-1

Variable P. D. 8 P. D. 9 P. D. 10
Manufacturing Employment 2.30 3.24 1.36°
Construction Employment 3.71 1.50 5.95
Transportation, Communication,

and Utilities Employment 2.24 .99 L. 71
Trade Employment - 1.74 .88 . .83
Finance, Insurance, and Real

Estate Employment 1.86 2.38 7.20
Service Employment .96 1.51 L4
Government Employment 47 1.24 3.56
Population .60 .20 1.82
Deflated (real) Personal Income 1.15 1.24 2.28
Average : 1.6 1.6 3.5

Comparison with other Planning Districts and State Total:

As noted above, similar models were developed for each of the planning districts
in the State. The values forecast by these models were summed and compared with the
State total, which had been forecast independently. The two were very close, indi-

cating that the values forecast by the various planning district models are at least

14



reasonable, if not exact. (Other possible explanations are that the State model

and the planning district models err in the same direction, or that planning district
model errors cancel each other out. We prefer the more optimistic approach, but
cannot discount the others entirely.)

0f course, it must be remembered that even equations which perfectly reflect

relatibnships between variables will not produce accurate forecasts if the exogenous
variables are not predicted accurately. For this, the SCOPE (State) and DRI
(National) models must be relied upon. There is no quick way of assessing the
relative accuracy of the SCOPE model; the DRI model, on the othef hand, has been
exposed to extensive error analysis.]0 DRI'; average absolute error of quarterly
current-dollar (not corrected for inflation), GNP forecasts were approximately

3 billion (1958 dollars) if the forecast was made late in the quartef, and approxi-
" mately 4.5 billion if the forecast was made early in the quarter. These figures
compare févorably with many similar models; only two were more accurate than
DRI's late-quarter forecasts. When GNP was corrected for inflation, DRI's model
performed somewhat better for late-quarter forecasts, and somewhat worse for
early-quarter forecasts. Four other models proved to be more accurate than DRI's
late-quarter forecast for real GNP. (It must be remembered that even if the DRI
model is relatively accurate, we have no measure of how accurate SCOPE, its sub-
modél; is. This is significant, since most of the exogenous variables used in

the planning district models are state variables.)

IV. RESULTS
Before proceeding with a discussion of the results of the study, it is
necessary to define more fully the variable abbreviations used in the forecasts:

EM* Manufacturing Employment
EC* Contract Construction Employment
ER%* Transportation, Communication, and Public Utilities Employment
ET* Wholesale and Retail Trade Employment
. .EFIR* Finance, Insurance, and Real Estate Employment

10ascher, pp. 73-84.



ESV= Service employment
EG* Government employment

EEA% Nonagricultural employment (this is a total of the
preceding sectors.)

N# Population
YPD* Deflated (real) Personal Income
(Yp - PC)
1 LAG Denotes a one-year lag in the variable

*May be followed by no suffix, indicating a U. S. variable, or by

''sc,' ''p8,'" '"p9," or ''DIO0,' indicating values for South Carolina,

Planning District 8, Planning District 9, or Planning District 10,
respectively.

Tables IV=1 and 1V¥-2 present the equations used in each of the three models,
Table IV-1 lists the implicit equations, while Table [V-2 lists the complete equations
as used to solve the models.

A Baseline forecast was generated for each of the planning districts. Once
these initial values were established, a number of different scenarios were intro-
duced. It Is hoped that the range of scenarios included here will enable the planner
or local official to guage--albeit roughly--the effect of most new developments
in the area. The scenarios are as follows:

Scenario 1 - Baseline. Present conditions prevail until 1990.

Scenario 2 - A manufacturing plant employing 300 people moves into an area.
Construction begins in 1980, and 700 workers are employed during peak construction
periods {(1981). Construction tapers off in 1982, as the first production workers
are hired. Full employment is reached in 1983. (This example is typical of a small
refinery.) :

Scenario 3 - Construction for a manufacturing plant which will employ 500
workers begins in 1980. 500 construction workers will be employed at peak con-
struction (1981). Full employment will be reached in 1983.

Scenario 4 - Construction bégins in 1980 for a plant employing 700 manufacturing
employees at full capacity (1983). 1,000 construction workers will be employed
during peak construction times (1981).

Scenario 5 - Construction begins in 1980 for a 1,000-employee manufacturing
plant. 1,000 construction workers will be needed during peak construction periods

in 1981, Production will begin gradually, starting in 1982 and reaching full
capacity in 1984,
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Scenario 6 - A utility generating station will be built, beginning in 1980.
500 construction workers will be needed during peak construction activity in 1981,
By 1982, construction will taper off and full production capacity (200 workers)
will be reached. (This represents a typical 500 megawatt generating facility. )H

Scenario 7 - A larger utility facility, employing 300 workers, will be built,
beginning in 1980. 700 construction workers will be needed during peak periods.
By 13982, constructlon employment will taper off and peak full-time employment will
be reached.

Scenario 8 - Gross Trade Employment 12 i1l be increased by 300 new jobs.
Construction, beginning in 1980 will employ 500 workers at its peak. In 1982,
construction will be completed, and some full-time workers will be hired. Full
capacity will be reached in 1983.

Scenario 9 - Construction will begin in 1980 for a facility employing 1,500
*tradesmen.™ “Construction will peak in 1981, with 1,000 workers, and taper off
in 1982 as trade employees are hired. Full capacity will not be reached until 1985,
(This)is typical of a large shopping center, such as Columbia Mall!3 or Myrtle Beach
Mail.

Scenario 10 - Construction begins in 1980 for a government facility which
will employ 900 people at full capacity. Construction will require 700 workers
at its peak, and will be complete in 1982. Full ?Eployment will not be reached
until 1984. (This represents a county hospital.)

BASELINE FORECASTS

The baseline (Scenario 1) projections for each of the planning districts are
shown in Appendix A. The values are listed in terms of thousands of employees
(EEA - EG), millions of dollars (YPD) and actual numbers of residents (N). (See

pages 7-8 for a discussion of relevant assumptions.)

Waccamaw Region: Between 1978 and 1990, it is projected that approximately 45,960
new jobs will be created in the Waccamaw region. This represents an increase of
80.7 percent, considerably higher than the 51 percent growth estimated for the

State as a whole during the same period. Service, manufacturing, and trade are

1Tor. Glen Rhyne, Research Economist Public Service Commissicn, personal
communication.

]2Competition for customers created by a new shopping center may reduce the need
for employees in existing facilities. Therefore, the numbers of trade employees added
to planning district economies by scenarios 8 and 9 represent the gross number of
employees added, rather than the net addition once competition is accounted for. It
is, of course, possible that a large influx of new residents could permit the opening
of a new shopping center without a loss of trade employees in existing establishments.

13¢otumbia Mall Administrative O0ffices, personal communication.
IL’Lexington County Hospital Personnel Office, personal communication.
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expected to be the fastest growing sectors, with increases of 92.6, 89.8 and 84.9
percent respectively. In each case, the planning district leads the corresponding
State projection by a considerable margin. In spite of the rapid growth in employ-
ment, the District's personal income is projected to lag behind that of the State,
showing a 70.4 percent increase, as opposed to the State's projected 82.4 percent
increase. Population, on the other hand, is expected to increase by 35.3 percent
by the year 1990. This is higher than the comparable State figure (18 percent),

but reasonable In light of the many new jobs anticipated.

Berkeley-Charleston~-Daorchester Region: The model projects that overall nonagricultural

employment in this planning district will increase by 66.1 percent. This is a slower
rate of growth than that projected for Planning District 8, but is still higher than
that projected for the State as a whole. The projected increase represents the
creation of approximately 86,500 new jobs by 1990. As is the case in the Waccamaw
Region, the service and manufacturing sectors in the model show large gains, relative
to both the State and the other sectors of the planning district. Finance, insurance,
and real estate employmené and construction employment also show large gains in the
B-C-D Region. (Construction employment shows a 136.6 percent increase over the
twelve-year period, which is undoubtedly attributable to the structure of the model.
However, since our primary concern is with jmpact estimation and not baseline fore-
casting, the unusually high growth rate should have little bearing on relgtive
differences between impact scenarios.) Population in Planning District 9 is projected
to increase by 31.9 percent over the twelve-year period. Although this is a slower
rate of increase than that projected for the Waccamaw Region, it is still greater

than the projected State average. AS is the case in the Waccamaw Region, B-C-D's
personal income is expected to increase at a slower rate than the State's (68.2

percent versus 82.4 percent for the State as a whole).

Lowcountry Region: Unlike Planning Districts 8 and 9, the Lowcountry Regional model

projects slower growth, overall, than is anticipated for the State. Nonagricultural
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employment is only projected to increase by 46.9 percent (as opposed to 51 percent

for the State). The largest increase is expected to be in the finance, insurance,

and real estate sector, which the_model shows will grow by approximately 78.9 percent,
versus a projected 51.9 percent in the corresponding state sector. Transportation,
communicétion, and public utility employment is the only other sector in the District
which is expected to grow at a rate faster than that of the State. Population growth
is expected to be very close to that of the State (16.9 percent versus 18 percent for
the State), but personal income is expected to grow only 43.9 percent, as opposed to

the State's 82.4 percent projected growth.

IMPACT ASSESSMENT

The projected consequences of scenarios 2 through 10 are shown in Appendix A.
The likely impacts, expressed numerically, can be readily determined by subtracting
the values after the impact from those of the corresponding year of the baseline
forecast. éﬁr example, the effecf of an additional 900}govefnment workers on the
total nonagricultural employment in 1990 in Planning District 8 can be determined
by subtracting the baseline value (Table A-1) from the Scenario 10 values (Table A-10).
104.33

-102.89
1.54

Thus, the numerical impact is 1,440 new jobs. |f the same calculation is made for
the year 1985, the total number of jobs is even larger--1,490. (Bear in mind that

the projections are just that, and should not be viewed as factual.)

84.22
-82.73
.49
This is probably a result of the secondary effects of construction employment--
even though the construction workers are no longer employed, the sectors which
benefitted from high construction employment may still show an increase in employees.

The projected effects of an impact on specific sectors can be determined in the

same way, by subtracting the sector's baseline value from its value in the year under
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study. This is a useful exercise, since impacts may affect some sectors far more
than others.

A more convenienf way of comparing the effects of various impacts is to examine
multipliers. A multiplier is a fatio of the number of people directly employed to
the numbér_of new jobs which are ultimately created. For example, a multiplier of
1.5 indicates that for a given scénario in a given planning district, there will be
1.5 jobs created for each job which is a direct resuit of the new industry. |If the
industry employs 100 people, 150 jobs will be created in the planning district.

Tables A-31 through A-33 show the difference between baseline and “impact scenérTos,
as well as the nonagricultural employment multipliers for each of the scenarios.

As can be seen, the multipliers for Planning District 8 are higher than those
for either of the other two districtﬁ, with Planning District 9 having the lowest
values of all,

It would seem th;t the B-C-D area, the most heavily developed of the regions
discussed here, would have the highest multipliers. GCenerally, in a well-developed
economy, manufacturing industries develop a number of linkages with related %irms
which supply materials, component parts, and other ''factors of production.'' Service
industries spring up to serve the expanding manufacturing base, as do shops, banks,
etc. A dollar increase in the manufacturing sector will be passed along to many other
sectors within the region. This may well explain the high multiplier projected for
the Waccamaw COG region, where manufacturing accounted for approximately 25% of the
total nonagricultural emplgyment in 1978. in contrast, manufactqring in the.Berkeley-
Charleston-Dorchester region accounted for only 14% of the total nonagricultural
employment in 1978. Service, on the other hand, accounted for approximately 15% of
the total. Because the service industries in the Berkeley-Charleston-Dorchester area
are geared toward the peak tourist seasons, they are able to accommodate a fairly

large increase in demand before reaching a threshhold, beyond which expansion must

occur. Thus, the B-C-D area has a lower multipiier as a result of a more

elastic local economy. In other words, the District 9 economy is resilient
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enough to absorb a large number of new (direct) employees before additional

(secondary) employees are needed to serve them.

Because planning dfstricts 8 and 10 depend to a greater degree on manufacturing,
and at the same time have less well-developed service and trade economies, the impacts
described here will have a greater effect than in the B-C-D region. Location of a
manufacturing plant employing 700 peoplé in rural Jasper County would necessitate
the opening of a new restaurant, at the-very least, and would probably provide the
impetus for a number of more far-reaching develcpments. The Waccamaw Region may
have the highest multipliers because, while it s still relatively undeveloped, it
has the potential to become a more commercialized area by virtue of existing 1linkages.
Gecrgetown is.already a manufacturing center of some consequence, with port facilities,
rail lines, and so forth. Adding to such a base wpuld be easier than making a fresh
start in an area without a strong manufacturing base.

In some scenarios, the multipliers are lower than they might otherwise be
relative to the rest of the Impacﬁs, since full employment is not reached until one,
or even two, years later than in the majority of cases. Because fuil employment has
""been in effect'' for one or two years less than it has in the other scenarios, the
impact on other employment sectors will be somewhat less. This is true for scenarios 5
(1,000 manufacturing workers), 9 (1,500 trade employees, with full empléyment reached
two years later than the standard), and 10 (900 government employees). Another way
of Jooking at the problem is to say that the 1990 impact multipliers for scenarios 5
and 10 are the equivalent of 1989 multipliers in the rest of the scenarios. For
Scenarioc 9, the equivalent year would be 1988,

Construction impacts have been determined separately from general employment
impacts, because their effects are relatively short-lived. Construction impacts may
posé spécial planning problems precisely because they are both temporary and involve
a large number of workers. A small town may have difficuity accommodating 1,000
new workers, even if very few of them move into the municipality. (Even fast food

restaurant owners may quake under the onslaught of the new lunch time crowd.) |If the
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additional workers necessitate changes in local service, trade, or other employment
patterns, the effect of removing the workers should be considered as well. Of course,
construction workers will be replaced by permanent full-time empioyees, who will be
more likely to move into the area. The resulting increase in total population (as
opposed to labor force) may fill the gap left by the larger number of construction
employees. However, if the construction work force is primarily made up of commuters,
and the full-time work force is drawn from people who already live in the area (as
developers often suggest will be the case), the construction impact may be significant.

Construction multipliers for each of the planning districts are shown in Table A-34,

INFRASTRUCTURE :

As noted earlier, infrastructure is used here to mean those structures or organi-
zations which provide public services at the local level. ‘The effects of industrial
impacts on local infrastructure needs are more difficult to project than their effects
on various employment sectors. There are a number of reasons for this, the most obvious
being the lack of data at the local level. |In some cases, reporting is not uniform
from county to county, or even from year to year within the same county. [n other cases,
the necessary information has simply never been collected, due to a lack of funds, man-
power, or both. Because the estimating ratios are based on figures for one year, or an
average of two or three years, they are less reliable than they might be if more ex-
tensive time-series data were available.

Another very important factor making infrastructure needs estimation difficult is
the uneven nature of public service growth. Because public service expenditures
~generally either lag or precede population growth, it is difficult to assess the
accuracy of public service-to-population ratios based on historical data. Historical
relationships may reflect several years of inadequate service, followed by a growth
spurt, or, conversely, may reflect increased service levels in anticipation of an
increaséd population. In ﬁsing the results presented here, one should be aware of
the recent trends in the area under study. If service levels have been inadeguate,

ratios should be somewhat higher than those reported here.
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While there are many difficulties associated with estimating increased public
personnel needs, theré are infinitely more associated with general public expenditures.
Capital expenditures are made in a step-wise fashion, generally following a perioa of
inadequate capacity and preceding a short period of excess capacity. For example, a
new school will probably not be built until classrooms are extremely crowded and all
other avenues of expansion have been exhausted. Once built, the school should be large
enough to‘accommodaté-an increasing number of pupils for several years to come. The
decision about when to build the new school will depend as much, or perhaps more, on
political and financial factors as it does on the number of pupils to_be served. The
latter can be estimated with some hope of success, but few are brave {or foolish) enough
to attempt to predict the outcome of the former.

Stfll another factor leading to inaccurate estimations is the changing expectations
of the local population. Greater disposable incomes and more prosperous lifestyles
may lead residents to demand higher service levels in some areas. New services may
also be demanded; a wealthier populace might expect public marinas or docks from which
to launch their pleasure boats. A change in the age or racial distribufion of the
population may alter the emphasis on public service. For example, a shift toward a
more mature population might bring about a shift in concerns from education to health
care. In particular, new residents, accustomed to a higher standard of living, may
require services heretofore not provided in the area.

New residents may have some effects on the local infrastructure which differ from
patterns established by ''old' residents. For example, an influx of ''new' residents
will have a more severe impact on‘water and sewer supply systems than the same number
of “old" residents, since new lines will have to be constructed. Therefore, the esti-
mates which follow may be low, because they are based on ratios between the existing

or "old" population and the levels of service provided to them.]5

15

Hite. James C., and James M. Stepp, "Estimates of State and Loc§l Benefits
of New Metal Fabrication Plant Industries at Port Victoria Site", Sp§C|a1.Repor?,
Department of Agricultural Economics and Rural Sociology, Clemson University, Clemson,

s.C. March 1, 1973.
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For all these reasons, the estimates which follow must be viewed as rough
approximations and evaluated accordingly.
Education:

Table IV-3 shows the estimated number of additional pupils and schools needed for
each 1,000 person increase in populétion. Figures are based on the 1976-77 school
year. Since 1970, there has been a steady downward trend in the number of students
enrolled in public schools relative to the size of the general pobu]atiqn, and it is
logical to assume that this trend will continue at some level into the future. Private
school enrollment also declined dgfing ;hi5.pgripd,_bu; at a much slower rate.

Because it is impossible to predict when the decline in the school age populations
will taper off, figures from the most recently tabulated year will be used; one should
be aware, however, that they may be hfgh and should try to obtain the most recent
trend information possible for the specific area under study. For example, if class-
room size has historically been smaller in one municipality than in the county as a
whole, more schools may be needed to accommodate an influx of students there than in
other areas of the county. (It must also be remembered that the ratios presented
here assume that historical levels of service are desirable.)

Another-important variable is the rural/urban nature of the county; schools in a
rural area may be smaller and more widely dispersed, result}ng in fewer students per
school. A new industrial development might cause a large population concentration in

one area of the country, making it feasible to build larger schools, with more students.
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Table V-3

. , EDUCATION
Increase 1,000 new residents

Location Public Schools Private Schools
" Students 'Schoohz Students Schools
220 . 10 05

Planning District 8 Average

Georgetown : 240 .49 20 b
Horry 210 .39 10 .05
Williamsburg 240 1.55 20 .08
Planning District 9 Average 220 .33 20 .08
Berkeley 280 .37 10 .06
Charleston ' 190 " .30 30 1
Dorchester 240 .33 20 .10
Planning District .10 Average 190 .41 20 .09
Beaufort 160 .33 20 .06
Colleton 210 .56 30 A7
Hampton 240 .53 20 .1
Jasper 230 .29 30 13

Detailed data tables which show past trends are found in Tables 3 to 7, Appendix B.

Health Care

Table 1V-4 shows the number of extra physicians needed for each increase of
10,000 in the general population, if the current level of physician availability
is to remain constant. These figures have been obtained by averaging the corre-

sponding figures over the years 1976, 1977, and 1978. No clear trend is evident,

as can be seen from the primary data presented in Appendix B, Table 8.

It must be remembered that people may travel farther to obtain the care of a
physician than they will to obtain education, police protection, etc. Therefore,
a low physician-to-population ratio in one county may be quite reasonable in light
of a high ratio in a neighboring county. This is particularly true of Berkeley and
Dorchester counties, relative to Charleston County, which has a disproportionately

high number of physicians.
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Table V!-5 presents the number of new hospital beds required to maintain
present levels of service for each increase of 1,000 people. The figures are based
primarily on ]978'service levels, since these were the only figures available at
the time of publication. A complete table is found in Appendix B, Table 9.

Table IV-6 shows the number of outpaiient and public health centers which
will be required.to serve each additional 1,000 residents in a planning district.
Note that in some cases the present number of facilities is lower than the prescribed
national standard. Figures are for 1977 only. More complete data are found in
Appendix B, Table 10.

Table 1V-4

NEW PHYSICIANS PER 1,000 NEW RESIDENTS

Georgetown .60
Horry .64
. Williamsburg .29
Planning District 8 .56
Berkeley - R
Charleston .90
Dorchester .27
Planning District 9 .66
Beaufort .64 -
Colleton .45
Jasper .34
Hampton L4
Planning District 10 47
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Table IV-=5

NEW HOSPITAL BEDS PER 1,000 NEW RESIDENTS

Georgetown 3.3
Horry 4.3
Williamsburg 2.1
Planning District 8 3

Berkeley -—-
Charleston 6.32
Dorchester -—-
Planning District 9 - .3

Beaufort 3.2
Colleton 4.6
Hampton L.o
Jasper 2.2
Planning District 10 3.5

Table IV-6

NEW OUTPATIENT AND PUBLIC HEALTH CENTERS
REQUIRED PER 1,000 NEW RESIDENTS

Planning District 8 1.6
Planning District 9 1.1
Planning District 10 2.8
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Law Enforcement and Fire Protection

Law enforcement data is reported for planning districts only, since the
information available was not extensive enough to justify a county-by-county
breakdown. Municipal figures have been obtained by averaging yearly ratios from
1974 to 1978. County data is only available for the years 1977 -and 1978; the
figures presented here are an average of those two years. The total number of 1aQ
enforcement personnel for each planning district is also based on an average of
1977 and 1978 figures.

It is important to note that the source of municipal data changes from the
State Law Enforcement Division (1977-1978) to the Federal Bureau of Investigation
(years preceding 1977). The ratios obtained appear to be consistent from one source
to another, and as a consequence, it is assumed that reporting methods remain constant.
Given this assumption,.the number of law enforcement personnel required per 1,000
residents decreases steadily in Planning Districts 9 and 10 from 1974 to 1977. In
1978, tﬁe ratio begins to increase again; indicating that the downward trend may be
changing. (However, this could be an aberation, or simply a function of a change
in reporting or recording methods from one year to the next.)

Data for 1977 and 1978 includes a breakdown of civilian employees and sworn
officers. The ratio of civilian personnel to sworn officers has been included to
aid planners who must anticipate salary requirements, benefits, etc. The ratio
presented in Table IV-7 is an average of the ratios in 1977 énd 1978.

Table 1V-7 displays the number of additional law enforcement personnel needed
to serve an fncrease of 1,000 residents at the county and municipal levels. More
detailed data is found in Appendix B, Table 11.

The figures presented in Table V-7 have been extrapolated from the original
data. The percentage of municipalities (or counties) reporting was calculated
for each year, and the ''missing percentage'' was supplied based on the number of

law enforcement personnel reported. No effort was made to generate more accurate
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estimates based on the population of the counties and municipalities failing to
report. It was felt that the value of the information to be gained did not warrant

the amount of time which such a calculation would require.

Table V-7

LAW ENFORCEMENT PERSONNEL

Muncipal County
Number Civilian: Number Civilian:
per 1,000*% Sworn Officers per 1,000*% Sworn Officers
Planning District 8 1.47 1:9 _ .53 1:2.85
Planning District 9 1.58 1:2.75 .75 1:2.75
Planning District 10 .96 ik .92 1:2.25

*Residents

Fi;e protection data was available for 1978 only. Paid and volunteer
personnel were treated as a unit, since there are no paid firefighters at all in
many of the smaller incorporated areas. Therefore, in utilizing these results, it
is important to ascertain the present balance between paid and volunteer firefighters
in the municipality under study. \Obviously, an all-volunteer fire department will
be less costly than one which is staffed on a full-time basis. However, an all-
volunteer department may no longer be effective if an area's population increases
sharply. ’

Table IV-8 shows the number of fire protection personnel which will be needed
to maintain present levels of service if the population increases by 1,000. These
figures are inaccurate to some degree, since approximately 100 fire departments
throughout the state do not belong to the State Firemen's Association, from which

these figures were obtained. The location and size of these fire departments Is
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unknown; presumably some of them are located within the coastal zone, making the

figures listed here lower than they might otherwise be.

Table 1V-8

FIRE PROTECTION PERSONNEL

_ Paid and Number

Location Volunteer Firemen Population per 1,000
Georgetown 128 40,300 3.2
Horry 147 95,400 1.5
Williamsburg 51 36,700 1.4
Planning District 8 326 172,400 1.9
Berkeley 254 78,000 3.3
Charleston 574 265,000 2.2
‘ Dorchester 130 51,600 2.5
Planning District 9 958 394,500 2.4
Beaufort 125 60,900 2.9
Colleton 70 30,700 2.3
Hampton 62 17,000 3.6
Jasper 22 14,000 1.6
Planning District 10 279 122,600 2.3

Source: State Firemen's Association, Statistician's Report, January |, 1978.
Grady C. Hill, Statistician.
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HOUSEHOLDS AND ELECTRIC UTILITIES

Table V-9 shows the number of new electricity hookups necessitated by an increase
of 1,000 in the area's population. This information is useful in and of itself,
particularly if it indicates a possible strain on existing generating capabilities.
However, it is also useful as a proxy for the number of dwelling units - and, con-
sequently, number of households - which can be expected as a result of the increase
invpopulation. This should help planners to anticipate a housing shortage, in the
event that one is likely.

There are some inaccuracies inherent in estimating households this way. Some
older multiple-family units are serviced by only one electricity hookup, thereby
lowering the estimate of households per unit of population. Conversely, many farms
and ogher business/residences have several hookups, resulting in an artificially high
estimate of households. The latter is a more common problem in the coastal counties.
In some rural areas, not all households are serviced by public utilities, making
the number of households higher than the number of hookups. The most recent tally
of county households was done in 1970 as a part of the U. S. Census. Using electricity
hookup data from 1970, the ratio of hookups to households was determined. This same
ratio can be used to correct inter-census year utility data, (Unfortunately, there
will be no way to assess the accuracy of this ratio beyond the year 1370 until the
1980 census data is released.)

»The data from which Table 1V-9 was drawn are found in Appendix B, Table 12.

The ratios presented here are an average of 1976 and 1977 figures.
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Table V-9

HOUSEHOLD AND ELECTRICITY HOOKUPS

Hookups per 1,000 Households per

Location Residents 1,000 Residents
Georgetown 360 289
Horry Lag 330
Williamsburg 360 286
Planning District 8 396 315
Berkeley . 345 323
Charleston ) 310 306
Dorchester 310 292
Planning District 9 318 300
Beaufeort 215 ' 246
Colleton : 375 . 327
Hampton 250 321
Jasper 195 301
Planning District 10 256 312
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WATER AND SEWER USAGE
@

Data on water and sewer usaée for the three planning districts is 1imited»
and somewhat inconsistent. Therefore, only general ''rules of thumb' will be used
to estimate increased needs in this area. The Division of Water Supply of the
State Department of Health and Environmental Control, which must certify new or ex-
panding water supply systems, uses the following estimates to determine adequacy

» of supply:

100 gallons/day/person (residential and industrial use)
50 gal lons/day/person” (residential use only)

Therefore, a 1,000-person increase in population would result in roughly a
100,000~-gallon per day increase in water used. (S0,000 gallons per day if only

residential Use is considered.)

Obviously, this amount will vary greatly, depending upon the area under study,
‘ to say nothing of the nature of the associated industrial development. In rural
areas, nearly all water is supplied by private wells. This has been particularly
true of Berkeley, Hampton, and Williamsburg counties in the past. A sudden influx
of people could make construction of a new water supply system necessary. Some
industries use considerably more water than others; this fact should be taken into

account when estimating the impact of development on an area's water supply.

The Department of Health and Environmental Control's Division of Domestic
Waste Water also employes ''general guidelines' to estimate sewage use. The Guidelines

for unit Contributory Loadings to Waste Water Treatment Facilities 1ist the following

rates of use for common wastewater - generating facilities:

Residence - 4 persons 100 gallons/day/person’
School (cafeteria, gym, showers) 20 gallons/day/person
Hotel (no restaurant) 20 gallons/day/bedroom
Apartment (2 bedroom, 3 persons) 100 gallons/day/person
Office (no restaurant) 25 gallons/day/person
. The complete listing may be found in Appendix B, Table 13.

*Discrepancies between these two figures may be explained by amounts of water which
filter into the system from the water table. In addition, wastewater estimates tend
to be high as a safeguard against contamination of the receiving body of water.



A ratio which was developed for another planning district may also be used,

with reservations. The Water and Sewer Study, Lower Savannah Region showed a need

for an additional .175 million gallons/day capacity for each 1,000 new residents.
However, it is reasonable to assume that water use varies from planning district to
planning district and there is no way of determining the magnitude or direction of
the difference.

V. USING THE MODEL: AN EXAMPLE

A small town in Planning District 10 has been proposed as the site for a new
industrial development. Residents of the town, curious about the effects of the
plant on the area's economy, hope to use this report to obtain an approximate idea
of the impact.

The first step is to contact the firm's main office or its consultants, the
State Development Board, and any other sources available to them, in order to find
out as much as possible about the size and nature of the development proposed. In
particular, they should try to obtain accurate estimates of the number and types of
employees required both during construction énd operation of the plant.

For the purposes of the example, assume that the proposed development will
employ approximately the same number of people as projected for Scenario 4 (see page 16).
In most cases, proposals will be close enough to one or another of the suggested
scenarios to obtain an approximate impact forecast. (If a development is proposed which
differs significantly from the scenarios presented here, contact the S. C. Coastal
Council to discuss the possibility of preparing an impact scenarioc which will represent
the new development.) |

Since we are dealing with Planning Distriét 10, turn to Table 21 of the Appendix A,
which shows projected growth in the area without added impacts. Now turn to Table A-4
(Appendix A) to see the effects of impact Scenario 4. Total (nonagricultural) employ-
ment in the district will be increased by 1,135 people by 1985. "(Remember that the
numbers in these tables are in thousands.) The nonmanufacturing sectors, by and large,

will be affected more than the manufacturing sector.
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" While this information is only an estimation of possible effects, it may be useful
to anyone debating the wisdom of opening a new store, for example. The new business
generated by developments in the manufacturing sector may be sufficient to justify’

additional investment in the nonmaufacturing sector,

By 1990, the actual numbers of employees caused, directly or indirectly, by
the new plant will have increased very slightly, to 1,140. Once again, the primary
impact will be in the manufacturing sector, which will gain the original 700 employees,
the finance, insurance, and real estate sector, which is expected to gain 142 employees,
and the service sector,kwhich will increase by 231 new employees.

‘ Turning to Table A-33, we can see that the multiplier for Scenario 4 in Planning
District 10 is 1.62 for the year 1990. This means that Ey 1990, each ehp]oyee added
to the manufacturing sector will result in 1.62 new employees overall. Said another
way, total nonagricultural employment will increase by 162 for every 100 employees
added to the manufacturing sector. (This should also hold true in I§85, since the
actual numbers of employees differed so slightly from the 1990 totals.)

As noted earlier, construction employﬁent is analyzed separately from long-term
employment. If we return to Table 34 in Appendix A, we can see that in 1981, the
year in which construction employment peaks, 1,630 new employees will be added to
the total of nonagricultural employees in the District. Because there are 1,000
employées added as a direct result of the impact, we can divide the number of total
employees by the number of ''direct' employees, to obtain a multiplier of 1.63. In
other words, for every 100 employees added to the construction sector, 163 employees
will be added to the total of District (nonagricultural) employees. The influx of
construction workers will place demands on other sectors of the economy, but these
demands may be short-lived. For example, 330 new service employees will be needed
to accommodate the additional constructipn employees in 1981, By 1982, when con-
struction is tapering off and full operating employment has not yet been reached,

only 250 service employees will be needed. By 1983, when full operating capacity
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has been reached, and construction work has ceased, the numbers of additional
service employees will have fallen still further, to 230, where they will remafﬁ
until at least 1990. Thus, planners should beware of encouraging significant in-
creases in any of the employment sectors on the basis of demands created by con-
struction employment alone. In this example, if large-scale, permanent changes
were made in 198}, there would be a surplus of 100 workers in the service sector
by 1985. Obviously, employment patterns are more complex than this; however, the
example should illustrate the dangers of failing to discriminate between short and
long-term employment.

Infrastructure needs may cause the greatest concern to those evaluating a
proposed development, since increased needs may result in increased public expendi-
tures. As noted in the methodology section, infrastructure needs are determined
on the basis of population. Comparing Tables A-21 and A-24 once again, we find
that the proposed impact wilf increase the'District's projected population by 1,535
in the year 1990. This figure must be multiplied by the appropriate factor from
Table 2, Appendix B, in order to make it conform to the most recent official State
estimates. When we multiply 1,535 by 1.042, the conversion factor for 1990, we
obtain the corrected population increase of 1,599. This figure will be used to
determine infrastructure needs using Tables 111-3 through I11-9 in the "Results"
section.

As is evident from Table 1V-3, page 26, each additional 1,000 residents will
result in approximately 190 new puBlic school students, 20 additionél private school
students, .41 public schools and .09 érivaﬁe schools. Multiplying each of these

figures by the expected increase in population results in the following:

304 students
.66 schools
32 students
.14 schools

Additional public school students
Additional public schools
Additional private school students
Additional private schools

o nn
[y*]
o

X X x X
ot

More accurate estimates can be obtained by examining the supporting tables in

Appendix B which show recent trends for each of the counties in the planning district.
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Obvicusly, an individua] county may behave quite differently from the weighted

average of all the counties in the planning district. The actual need for a new

school will depend largely on how crowded existing schools are, the age distribution

of the new students and the financial situation of the school district involved.
Health care needs are displayed in Tables IV-4, 5, and 6. The following

results are likely from the impacts of Scenario 4:

A7 ox v, .75
3.5 x 1.

Additional physicians =
= 5.6

Additional hospital beds

Additional outpatient/public health
facilities 2.8 x 1.6 = 4,48

(Note that some planning districts already fall below national standards.)

6
6

Again, the exact effects will depend on trends in the county under study, the
availability of health care in nearby counties or planning districts, and the degree
to which health care needs have been met in the past. (The years on which these
figures are based may haQe been years in which a large number o% physicians moved

to the areé, causing a slight surplus. On the other hand, the period studied may
have been one of relative scarcity, meaning that the numbers shown here are lower
than the actual numbers which will be needed to adequately serve the new population.

Scenario 4 will have the following impacts on law enforcement and fire pro-

tection personnel needs:

Additional municipal law enforcement personnel = .96 x 1.6 =1.47
(ratio of civilian to sworn officers = 1:4)

Additional county law enforcement personnel = .92 x 1.6 = 1.39
(ratio of civilian to sworn officers = 1:2.25)

Additional fire protection personnel = 2.3 x1.6=3.68

When the total numbers involved are relatively small, as they are here, the
ratio of civilian to sworn officers is probably not important. However, in the
case of a larger development, or several concurrent developments, it would be well
to note the likely distribution of civilian and sworn personnel, since the pay
scales are presumably different.

As noted earlier, volunteer and paid firemen were not separated, due to the

fact that many rural areas are served only by volunteer firefighting personnel. In
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this instance, the specific location under study dictates the amount of public
expense involved--if the area is served strictly by vo]unteers; the cost will be
considerably less than if the personnel are full-time emplovyees.

Table 9 on page 30 displays the average number of households and utility
hookups which may be expected for each increase of 1,000 In the population. When
the average figures are multiplied by the expectéd population increase, the following

figures are obtained:

410
499

Additional utility hookups
Additional households

256 x 1.6
312 x 1.6

h i

(The discrepancy between the two numbers may be explained by the fact that
many older multiple~family units have only one utility hookup.)

Water and sewer usage statistics are presented on page 35, Using DHEC guidelines,
we can see that Scenario 4 will create the need for an additiocnal 160,000 galions of
water per day for residential and industrial use. (80,000 gallons for residential
use only.)

There is no quick way of estimating sewage use on a per person basis, unless
the Lower Savannah Planning District figure of .175 million gallons per day capacity.
is used. (This is the equivalent of 175,000 gallons.) In that case, Scenario 4
will require a .28 million (280,000) gallon/day/capacity increase over what would
normally be required. A better sense of what will be needed m;y come from the
Guidelines used by DHEC to determine waste water facility loading capabilities. |If
households are used as a. .proxy. for residences, and all residences are assumed to
house four people, residential sewage use may be determined as follows:

499 households x (100 gallons/day/person) X 4 = 199,600 gallons/day.

However, the number of assumptions necessitated by the latter method makes its

reliability as doubtful as that of the former method.
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VI. CONCLUDING REMARKS

At this juncture, it is important to reiterate the cautions which have been
voiced throughout this paper. Mcdeling is not an exact science; while some models
are more accurate than others, none is completely reliable.

A number of factors limit this model's accuracy. In the first place, there
is a serious lack of adequate data at the planning district level. This not only
leaves gaps in our knowledge, but reduces the confidence with which we may forecast
because our forecasts afe based on fewer obseryations. Because the planning district
models are based on both the SCOPE and DR! (national) models, inaccuracies in either
of the latter are likely to be incorporated into the former; We do not know the
direction or magnitude of such error, so it is entirely possible that the effects on
the planning district models are minimal. (it is also possible that several errors
have canceled each other out.) However, the possibility of a serious error cannot
be discounted.

Time horizons pose problems as well. In some cases, the length of time covered
by the forecasts is not sufficient to uncover the full impact of new development.
Unfortunately, econometric models perform best when they are used to forecast very

short periods into the future. Ascher notes that:

"Prediction of short-term economic trends depends on the capacity to
understand the intricacies of the existing economic structure...In long-range
economic forecasting, these short-term fluctuations need not be accounted for
so carefully. What is most crucial for the long-term is anticipation of changes
(or lack of changes) in economic structure.'

Thus, we are using a method which may be ideal for short-term forecasting
to predict long-term change, thereby risking the possibility of error increasing
dramatically as the length of time increases. However, as Ascher points out,
econometric models are very useful tools for policy analysis, in that they are
valuable for comparative purposes.'7 Even though the baseline forecast may be

]6Ascher, p. 85

7\pid, pp. 83-84
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inaccurate, the relative effects of two or more courses of action will remain
constant.

There are also problems within the models themselves which may reduce accuracy.
As noted in the text, some equations are considerably more accurate than others. The
simultaneous nature of the models may also be troublesome, in that measurement errors
may be multiplied. There is no evidence that simultaneous models are more accurate
than o‘chtar"s.]8

The assumptions inherent in the models have been discussed in detail on pages 7
and 8. However, the fact that historic conditions may not prevail in coming years
is so important that it bears further discussion. There has been another period of
high gasoline prices and high levels of inflation within the historical segment incliuded
in the models. Thisbmight lead us to conclude that if the model reflected the 1973
economic downturn, it also should have a reasonable chance of predicting future down-
turns. However, every change in the economy is unique in at least scme major respects,
meaning that this model may bé ver; restricted in the types of recessions (or periods
of increased prosperity) it is able to project.

There is an additional problem inherent In estimating infrastructure needs, in
that a static relationship (based on one year's data) is used to predict a constantly
changing relationship. As noted in the text, population grows fairly gradually, and
at a relatively even rate. Infrastructure needs, on the other hand, tend to grow in
stepwise fashion, building up to a threshhold before action is taken. There is
virtually no way of knowing at what stage of the ''threshhold building process'' the

infrastructure data was acquired.

18Armstrong, J. Scott, Long-Range Forecasting: From Crystal Ball to Computer,
Wiley, N. Y., 1978. p. 179.
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VIlt. FUTURE DIRECTIONS

At present, the model inéludes only economic forecasts and estimates
of some public personnel needs. It does not include estimates of capital
expenditures, or a number of other possible public expenditures necessitated
by development.‘ It also does not include estimates of revenues generated
by new development. Each of these areas could, and should, be'explored further,
even though the number of possible contingencies makes the .exercise resemble
augury rather than forecasting.

Another major szject needing elaboration is the specific economic climate
of each county and municipality. There are a number of factors which may be
applicable to only-a few areas, yet which have profound effects on the economics
of the specific éreas in question. A list of questiohs should be developed

which will help reveal these special conditions to planners and decision-makers.
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APPENDIX A

Baseline and Scenario Forecasts

Economic Impacts
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Table B - 8
PHYS}CIAN?séfRIVATE OFFICE)

- 1978 ,
’ . Physicians/
. Year Location Population Physicians 1,000 Residents
1976 . Horry 88,900 57 .64
) Georgetown 38,200 23 .60
R Williamsburg 35,900 10 .27
i Planning District 8 163,000 %0 .55
g
oo Berkeley - 71,400 7 .10
Y Charleston 263,000 218 .83
: Dorchester 46,700 13 - .28
. Planning District 9 381,100 238 .62
- v Beaufort . 60,100 34 .57
; . Colleton 29,500 13 44
4 Jasper 13,200 4 .30
L . Hampgron - 16,700 -7 b2
Planning District 10 119,500 58 43
S
« , . _ .
i 1977 Horry . ’ 91,700 60 .65
S ~ Georgetown 39,300 23 .59
b Williamsburg 36,300 10 .27
i - - :
i;l Planning District 8 167,300 93 ) .56
o
o Berkeley . 74,800 8 D
e Charleston 261,900 246 .94
S Dorchester 48,700 13 .27
! '
oo Planning District 9 385,500 267 .69
S ’
|
G ‘
Ej Beaufort 59,400 46 i
e Colleton 30,200 14 BT
; " Jasper 13,700 b .29
Hampton 16,800 7 42
Planning District 10 120,100 71 .49
. 1978 Horry 95,400 59 .62
j - Georgetown 40,300 25 .62
T Williamsburg 36,700 12 .33
{_ Planning District 8 172,400 96 .56
‘; Berkeley _ 78,000 9 12
o - Charleston 265,000 244 .92
f:§ Dorchester 51,500 14 .27
- Planning District 9 39&,50b 267 .68
Beaufort 60,900 36 .59
Colleton 30,700 14 L6
Jasper 14,000 6 43
Hampton 17,000 8 47

Planning District 10 122,600 64 .bg

Source: 5. C. Statistical Abstract, 1978
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Table B - 9~

HOSPITAL BEDS (1978)=

County Number of Beds Population

Georgetown 133 40,300
Horry 7y ' 95,400
Williamsburg 78 36,700
Planning District 8 Total 628 172,400
Berkeley --- 78,000
Charleston 1,687 265,000
Dorchester --= 51,500
Planning District 9 Total 1,687 394,500
Beaufort 195 60,300
Colleton 142 30,700
Hampton . 68 . 17,000
Jasper 31 14,000
Pianning District 10 Total 436 - 122,600

*Includes some 1977 (non-licensed) figures from State Health Plan.

Source: DHEC Licensing Division (1979).
DHEC, Office of State Health Planning & Development, State
Health Plan (1979).

30



Table B - 10

OUTPATIENT AND PUBLIC HEALTH CENTERS (1977)

Public Increase/
County Qutpatient Health Total Population 1,000
Geargetown 2 |
Horry 5
Williamsburg 3
Planning District 8 Total 10 %17 27 167,300 1.6
Berkeley %0
Charleston 13
Dorechester *i
Planning District 9 Total 14 +28 42 385,400 1.1
Beaufort 6
Colleton 2
Hampton 2
Jasper 4
Planning District 10 Total 14 *20 34 120,100 2.8
*] facility below standard +2facilities below standard

Source: DHEC, Office of State Health Planning & Development, State Heaith Plan
(1977)

91



-

T U U U OO ORISR TP S PR T SV VU VORI VR S SPURO

s1Jodsy swia) wiogrun *t1°9°4 (9L61-%L61)
uoisiAlg 6ujlsoday awtd) waogiun ‘43NS (gL61-£/[61) :i@d4nos

, G6uipunos 01 anp ppe 3jou Aew $|e10)+

(AN} €1 AR gt - . - - o164 UIOMG  :UeT]IAl)

LT3 . 9t 1113 A - - : - $1991330 UEI]1A1)

18 96 8L 8L - - - S1921440 UJOMS

St 44| got +46 - 96 18 : 6Lt terog g 12143s1g Bujuueyy
AR R AN €01 £l - - - 013184 UIOMS :UB||1A1)

96 192 9 601 - . - - S1991440 UBI|IAL)

942 : 069 18l 167 . - - . - . S1351440 UIOMG

The 156 1474 904 S04 8is 089 1elo) 6 12141s51Q Bujuueyy

(A2} tee AR | L1 - - - O3B UJOMS IUBJ|IA])

62 vt 0z gt - - - S1391J30 Uei[1A1)

89 - 892 69 9z - - . - $4921440 UJOMS

L6 262 68 +65¢ g0z 62t , 961 1e10] g 121131sq Bujuueyy
Ajuno) Led1syuny A3uno) fedidiuny jediojuny tedisruny . jedidruny

8l61t Lre1 - 9L61 Slel hi61

|9UUOSI34 1UBWIdIO U MET BWil-[{nd

1t -9 9198}

92



[OP PSR RS S URIR SVt S STEPRVE NI RO Y7 PSRN,

RSP T P PP

.whm_ .mwu_>hom 1ED11S11€15 pue YoJeasay JO UO[SIAIQ :3d4nog

gle‘o€

60t 52 856°9€ 6121 .01 12103s1g Bujuue|y
70€ 002 L10'Yy 16571 065°2 19dsep
Tzt 052 0/£°S 62" | 051y uorduey

VXA 0L¢ 949°6 €Ly 6ROt 1 uo18(0)
the otz 964 41 AT 65Tl 3.a04neag
861 91€ “E69°E 1 Ene6* 595'021 . 6 3o14351Q Bujuueyy
682 0zg won'El 968" 09051 13183y2.40q
fo¢ otg 95164 £66° g1£'og uoisajaey)
1€ 0S¢ 199°€2 . 6E6" lgr'se JETENBET
hie 1134 961°15 06.* S80°‘49 . g 19111s1q Bujuueyy
3174 09¢ Tz ol lgl- 68671 Bangsweriin
L€ oYy 6067 L Ty LE Aoy
1::74 09¢ 50011 908" %59 €1 uM0}96.4097

000° 1 /5P {oy3snoy 000" 1 /sdn>ooy Sp|oyasnoy ofiey p|oyasnoy SANYOOH AIL1113N
paiewllsy Axrp1an palewl1sy “rdmjooy 0/61
(9£61)

SAIOHISNOH GNY SIANOOH ALITILN

Zl - 8 °lqe}

93



[ERUFYVEIRR Vo

861 *S921AI95 [E]15])1R1§ 9 YOIEISIY JO UOISIAIQ :9IINOE

6tz- L.

L1} 852 I VAYAS G€6°0¢ 01 32143519 Bujuuely
667 061 701'Y 155°1 SH9'z 1adsep
61¢ 052 yot'g . n6T- | SHl'y uordwey
Lzt 08¢ 198°6 £ig" LTARET| uols||og

- 052 072 £Eg iyl A1 0zg Tt Y403neag
10¢ 61¢ 400911 £46° < o9l0'€zt 6 12143519 Bujuueyy
w6z 00¢ T 10E 4L 96¢" 196‘S1 12383Yy2.00¢
o1¢ olg loc g £66° 4l8'1y uolsa|sey)
91¢ one  Sh9'€T 66" 18152 Aa{ay1ag
Si¢ g6¢ 19925 6L ©199'99 8 39143510 Bujuuely
I4:14 09¢ ey ol lgl* m:.u.m_ 6angswel||IM
1331 0ty LL5'0¢ LLL: €9¢°6E Aaaoy
682 09¢ tye“ L1 908" 10" 41 umMo196.1099

000° | /SP10oyasnoy 000" | /sdmjooy spioyasnoy - oTiey plousenon -sdnsjooy A31113In
pajewiysy ISTTREY palew)1sy - dmjooH 0/61

SQTTOHISNOH ONY SdNMIO00H AL17LLN

(L161)

(penujived) Z{ - g B(qeL

94



e B - 13 SCPCA-WDG4

- GUIDELINES
for
UNIT CONTRIBUTORY LOADINGS
to
WASTEWATER TREATMENT FACILITIES

WATER POLLUTION CONTROL DIVISION

. SoutA Caro/incz
?Oo//ution’ Contro/ c‘/4pzf/zorif‘y
| 1972
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Table B - 13 (continued)
SCPCA-WDG-4

‘ - SOUTH CAROLINA
POLLUTION CONTROL AUTHORITY
Water Pollution Control Division
Guidelines for
Unit Contributory Loadings to Wastewater Treatment Facilities

The following are guidelines for the minimum design loadings for waste treatment facili-
ties. These guidelines will be used by the South Carolina Pollution Control Authority in
evaluating proposed facilities.

Gallons Per Day Lbs. 5-Day BOD

Type of Establishment Per Person  Per Day Per Person
Airport — Each Employee 10 06
— Each Passenger 5 , 02
‘Apartments — 3 Bedroom 4 Persons Each . 100 A7
— 2 Bedroom 3 Persons Each e 100 17
— 1 Bedroom 2 Persons Each ... 100 17
— With Garbage Disposal Units .. 100 23
Bars — Each Employee , 0 06
. — Each Seat (Excluding Restaurant) 40 01
Boarding House — Resident 50 .10
Bowling Alley — Per Lane (No Restaurant) 125 20

— Additional For Bars and
Cocktail Lounges 3 02
Camps — Resort (Luxury) : 100 ‘ 17
— Summer . 50 J2
— Day (With Central Bathhouse) _ — 3 10
— Per Travel Trailer Site 175 28
Churches — Per Seat 3 .02
Clinics — Per Staff 15 ' .03
— Per Patient ) .02
Country Club — Each Member 30 .10
Factories — Each Emplovee (No Showers) ..o 25 .06
— Each Employee (With Showers) e 35 .08
— Each Employee (With Kitchen Facilities) ... 40 10
Fairgrounds — Average Attendance. 3 .03
Food Service Operations -

~ Ordinary Restaurant ( Not 24 Hours) (Per Seat) ... 70 20
. 24-Hour Restaurant (Per Seat) 100 .30
Curb Service (Drive-in) (Per Car Space) . ... 100 20
Vending Machine Restaurant ‘ T 12
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Table B - 13 (continued)

Callons Per Day Lbs. 5-Day BOD

Type of Establishment Per Person  Per Day Per Person
Hospitals — Per Bed 200 - 30
— Per Resident Staff 100 17
Hotels — Per Bedroom (No Restaurant) , 100 17
Institutions — Per Resident 100 17
Laundries — Self Service — Per Machine 400 68
Mobile Homes — 3 Persons Each 100 17
Motels — Per Unit (No Restaurant) 100 17
Nursing Homes — Per Bed (No Laundry) oo 100 AT
. — Per Bed (With Laundry) ool 130 20
Offices — Per Person (No Restaurant) 25 05
Picnic Parks — Average Attendance 10 .08
Residences — 4 Persons Each 100 A7
: — With Garbage Disposal Units eee . 100 4 23
Rest Homes — Per Bed (No Laundry) : 100 17
— Per Bed (With Laundry) .. __ ———— 130 20
Schools — Per Person (No Showers, Gym, Cafeteria) ..... 10 .04
— Per Person With Cafeteria
(No Gym, Showers) 15 05 -
— Per Person With Cafeteria,
Gym & Showers _ 20 .06
Service Stations — Each Car Served 10 .06
— Each Car Washed . 73 .03
— First Bay (Per Day) 1000 2.0
— Each Additional Bay (Per Day) .... 300 1.0
Shopping Centers — Per 1,000 Sq. Ft. Space
(No Restaurant) ... .. 200 40
Stadiums ~— Per Seat (No Restaurant) - 2 008
Swimming Pools — Per Person (With Sanitary .
' Facilities and Showers) ..o - 10 04
Theatres — Drive-In — Stall ; 3 .03
~ Indoor — Seat 3 03

Any major deviation from the above guidelines should be so noted and substantiated by the
Engineer in the project report.
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